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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 , 4-7 and 10-24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Takahashi et al. (U.S. 5,838,342). 

Takahashi et al. discloses: 

With regards to claim 1, an ink jet printing apparatus which forms an image on a 
print medium by moving a print head (fig. 5, element 24) having an array of nozzles (fig. 
15, n) and the print medium relative to each other and at the same time ejecting ink 
droplets from the nozzles according to print data of the image to be printed, the ink jet 
printing apparatus comprising: 

nozzle information generation means (CPU 102, column 11, lines 23-24) for 
generating nozzle information representing an ejection characteristic of each nozzle 
according to a result of measuring a landing state of each of dots formed by the ink 
droplets which are ejected from the nozzles of the print head onto the print medium by 
measuring the landing state corresponding to each of the nozzles (CPU 102 receives 
density data from a density unevenness correction section shown in fig. 7, see column 
12, lines 36-48 and column 14, lines 1-13 and generates nozzle information from the 
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density data, column 19, lines 9-65, the density data is obtained by measuring a landing 
state of each dot, column 14, lines 1-13); 

estimation means (CPU 102, column 11, lines 23-24) for estimating, based on 
the nozzle information generated by the nozzle information generation means and the 
print data, an effect that the ink droplet ejected from each nozzle has on the image to be 
formed (CPU 102 receives density data from a density unevenness correction section 
shown in fig. 7, see column 12, lines 36-48 and column 14, lines 1-13 and generates 
nozzle information from the density data, column 19, lines 9-65) ; 

correction information generation means ( CPU 102) for generating correction 
information to correct an ink ejection condition of each nozzle according to a result of 
estimation by the estimation means (column 19, line 66-column 20, line 8) and 

control means (102) for controlling a driving of the nozzles according to the print 
data and the correction information (column 20, lines 4-8), 

wherein the nozzle information generation means generates information which 
represents nozzle ejection characteristics according to a result of measuring an amount 
of deviation between an ideal landing position of the ink droplet ejected from each of the 
nozzles of the print head onto the print medium and an actual landing position of the ink 
droplet ejected from each of the nozzles of the print head onto the print medium 
(column 1, lines 31-43 and column 14, lines 10-13 and 32-35, the nozzle information 
generation means determines the density, which represents a variation in landing 
position of droplets from an ideal position). 
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With regards to claims 4 and 5, the estimation means at least analyzes a 
component affecting a print density on the print medium, wherein the component is a 
range of print area to be printed by the ink dot and an area overrunning the range of 
print area (a test pattern is printed from all nozzles and measured, column 19, lines 3-8 
and fig. 28). 

With regards to claim 6, the correction information generation means generates, 
based on an estimated result from the estimation means, the correction information to 
correct the ink ejection conditions of nozzles unable to produce an ideal landing state 
(column 20, lines 1-8). 

With regards to claims 7, 10 and 1 1 , a method involving performing the functions 
outlined above as steps for forming an image in an ink jet printer. 

With regards to claims 12 and 13, an ink jet printing apparatus which forms an 
image on a print medium by moving a print head (fig. 5, element 24) having an array of 
nozzles (fig. 15, n) and the print medium relative to each other and at the same time 
ejecting ink droplets from the nozzles according to print data of the image to be printed, 
the ink jet printing apparatus comprising: 

grayscale correction means (CPU 102) for performing an ink dot grayscale 
correction according to density difference data representing a density difference 
between an actual density of an ink dot formed on the print medium and an ideal density 
of the dot (column 12, lines 49-67, column 20, lines 60-65 and column 19, lines 64-65); 

deviation correction means (CPU 102) for performing a dot deviation correction 
based on deviation data representing an amount of deviation, or a difference, between 
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an actual landing position of an ink dot formed on the print medium by the ink droplets 
ejected from each nozzle and an ideal landing position of the ink dot (column 1 , lines 
31-43, column 14, lines 10-13 and 32-35); and 

control means (CPU 102) for selectively causing the deviation correction means 
to execute the dot deviation correction according to the amount of deviation and for 
controlling the grayscale correction means and the deviation correction means 
according to at least the density different and the amount of deviation (column 20, lines 
60-65); 

wherein the amount of deviation is an amount which is obtained according to a 
result of measuring a landing state of each of the dots formed by the ink droplets 
ejected from nozzles of the print head onto the print medium by measuring the amount 
of deviation between the ideal landing position of the ink droplet ejected from each of 
the nozzles of the print head onto the print medium and the actual landing position of 
the ink droplet ejected from each of the nozzles of the print head onto the print medium 
(column 1, lines 31-43, column 14, lines 10-13 and 32-35). 

With regards to claims 23 and 24, a method involving performing the functions 
outlined above as steps for forming an image in an ink jet printer. 

With regards to claim 14, when the amount of deviation of an ink dot of interest is 
found to be greater than a predetermined value, the control means causes the deviation 
correction means to execute the dot deviation correction (when the value is greater than 
an average value, correction is performed, column 19, lines 54-63). 
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With regards to claim 15, the deviation correction means corrects an ink ejection 
condition of at least one influencing nozzle that adversely affects an ink dot of interest in 
landing on the ideal landing position (column 20, lines 4-8). 

With regards to claim 16, the at least one influencing nozzle includes at least one 
of a nozzle for ejecting an ink droplet to form the ink dot of interest and adjoining 
nozzles (column 21, lines 8-13). 

With regards to claims 17 and 18, when the amount of deviation exceeds 10% or 
25% of a nozzle pitch, the control means causes the deviation correction means to 
execute the dot deviation correction (Takahashi et al. corrects errors which cause a 
difference in density, a deviation greater than 10% or 25% causes a deviation in 
density, for example, an error of 1,000% would read on the claims and would surely be 
corrected by Takahashi et al.). 

With regards to claim 19, the grayscale correction means corrects, based on the 
density data, an ink ejection condition of a nozzle corresponding to the density data 
(column 20, lines 4-8). 

With regards to claim 20, the deviation correction means increases or decreases 
a volume of an ink droplet ejected from an influencing nozzle according to the amount of 
deviation, the influencing nozzle being a nozzle that adversely affects an ink dot of 
interest in landing on the ideal landing position (column 20, lines 66-67). 

With regards to claim 21 , the grayscale correction means increases or decreases 
a volume of ink droplet ejected from the influencing nozzle according to a magnitude of 
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the density difference (column 20, lines 66-67, changing drive pulse or width affects the 
drop size). 

With regards to claim 22, the control means controls the deviation correction 
means and/or the grayscale correction means according to nozzle information 
representing at least one ejection characteristic of each nozzle (density data represents 
an ejection characteristic of the nozzle), the at least one ejection characteristic including 
at least one of an ink ejection enable/disable decision for each nozzle and a size and/or 
shape of an ink dot (size and/or shape, column 14, lines 10-14 and 32-35). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and . 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 3 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi et al. in view of Shioya (PGPUB 2001-0003458 A1). 

Takahashi et al. discloses everything claimed, including that the nozzle 
information generation means determines a size or shape of an ink dot (column 14, 
lines 10-14 and 32-35), with the exception of determining an ink ejection enable/disable 
decision for each nozzle. 

Shioya discloses determining an ink ejection enable/disable decision for each 
nozzle based on a density difference (fig. 9, step S904). If a density difference is large, 
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a disable decision is made and a complementary printing process is performed, while if 
the density difference is small, ink volume change is made to correct the density 
difference. 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention to incorporate the teachings of Shioya into the invention of Takahashi et 
al. for the purpose of enabling an image of good quality to be produced even when a 
nozzle has failed to such a degree that a density difference cannot be corrected through 
drop volume modulation (page 8, section 0104 and 0082). 



Response to Arguments 

5. Applicant's arguments filed 10 April 2006 have been fully considered but they are 
not persuasive. 

Applicant argues that Takahashi performs a common correction based on 
average density and may measure density variations, but does not measure the 
deviations of each of the dots which are formed by ink droplets ejected from each of the 
nozzles. 

This argument is not deemed persuasive since Takahashi discusses at column 6, 
lines 35-45, "maintaining the print density constant by correcting drive signals for the 
individual orifices" and also measuring "a variation or deviation... in the ink ejection 
amounts or ejection directions of the orifices of the head...". Further, at column 12, lines 
36-48, Takahashi discusses that "for an orifice whose density is low, data conversion is 
so performed as to increase the density...". 
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Applicant further argues that Takahashi does not measure the amount of 
deviation between ideal and actual landing positions. 

This argument is not deemed persuasive since Takahashi measures "variations 
in the density between the orifices caused by variations in the direction of ink ejection" 
(column 14, lines 30-35). 



Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Julian D. Huffman whose telephone number is (571) 
272-2147. The examiner can normally be reached on 10:00a. m.-6:30p.m. Monday- 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Julian D. Huffman 
21 June 2006 




STEPHEN MEIER 
SUPERVISORY RKTENT EXAMINER 



